Angular momentum and Statics
1.Two disks are mounted on frictionless bearings on a common shaft.  Disc 1 has rotational inertia I1 and is spinning with angular velocity .  Disc 2 has rotational inertia I2 = (1/2)(I1 and is spinning in the opposite direction to Disc 1 with angular velocity 2 =  6 as shown.  The two disks are slowly forced toward each other along the shaft until they stick together and rotate with a common final angular velocity. Find it.
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2. The arrangement shown in the figure is used in practice to measure the speed of a fast bullet.
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A mass-less thin rod with the length L = 2.0 m holds two  wood blocks with the masses M = 3 kg. The whole system can rotate in a horizontal plane (the plane of the paper) about a vertical axis through its center. Gravity plays no role.  

The rod is at rest when a small m = 5 g bullet is fired into one of the blocks. As shown in the sketch, the direction of the bullet's velocity makes an angle of (/2 with the rod. The bullet remains stuck in the block after it hits. 

Immediately after the collision, the whole bullet + rod + blocks system rotates with the angular velocity 0.5 rad/s. 

A) find rotational inertia of the bullet + rod + blocks system
B) write down thhe angular momentum before the collision

C) find the angular momentum after the collision

D)  Find the bullet's speed  v0  before the impact.
3  The mass M on the right-hand side is  M=10 kg, d=2 meters. Find the value of the mass m, which will allow to keep the whole system  in equilibrium  

4. A figure skater goes into a spin, keeping her arms up and close to her body, illustrating conservation of angular momentum.
In a classroom demonstration of the above effect, a student is standing on a rotating platform, which is     spinning with 2 rev/s . The student is holding two heavy dumbbells, 5 kg each, originally tightly pressed to his/her body at a negligible distance from the axis of rotation. The student then extends the arms horizontally, bringing each dumbbell 80 cm from the axis of rotation. Find the new rotational frequency. Assume the student (without dumbbels) and the platform have a combined rotational inertia of I = 8 kg.m2 and (unlike the case of the figure skater) neglect the rotational inertia of extended arms.
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